The complexes of d-glucose with Mo (VI) and Mn (II) were prepared. The structures of the prepared complexes were characterized; the stoichiumtery was determined by the elemental analysis, mode of bonding by IR and geometry by electronic spectroscopy. Thermal studies were carried out for the prepared complexes. The mechanisms of the thermal decomposition for the prepared complexes were studied by TGA. Thermodynamic and kinetic studies of the complexes were determined by DTA, and DSC techniques.
Introduction:
Carbohydrates represent a very important class of compounds in biological systems and play a key role in many processes important to life (1) (2) (3) . Hydration of carbohydrates is an important point of research (4) (5) . Glucose is a simple monosaccharide found in plant. It is one of the three dietary monosaccharides, along with fructose and galactose that are absorbed directly into the bloodstream during digestion. An important carbohydrate in biology, cells use it as a secondary source of energy and a metabolic intermediate. Glucose is one of the main products of photosynthesis and fuels for cellular respiration. Glucose exists in several different molecular structures, but all of these structures can be divided into two families of mirror-images (stereoisomers). Only one set of these isomers exists in nature, those derived from the "particular chiral form" of glucose, denoted D-glucose, or D-glucose.
Molybdenum is a second-row transition metal ion that is involved in any sort of biological activity. In particular, through its +4, +5 and +6 oxidation states, it plays an important role in various oxidoreductase enzymes (6) . Saccharide units in biological systems and their possible interactions with metal ions has been a promising field in the area of bioinorganic chemistry (7) . Solution studies have clearly demonstrated complex formation between transition metal ions and saccharides (8) ; however, the isolated complexes in case of alkali and alkaline earth metal ions were mostly found to be adducts (9) . The coordination chemistry of manganese(II) has attracted considerable interest due to the crucial role played by the metal in redox and non-redox proteins. Studies involving the synthesis and characterisation of manganese complexes are useful towards the understanding of the structure and reactivity of manganese sites in biological systems (10) (11) (12) .
Aim of the work
The aim of this manuscript:
1) Synthesis of Mo-and Mn-complexes with D-glucose in solid state.
2) Elemental analyses of complexes.
3) Structural determination of the complexes based on spectral results. 4) Thermal studies of some of the prepared complexes using DTA,TGA and DSC techniques 6 Cl complex and hot clear solution of 0.01 mole of ammonium molybdate salt in 25 ml water was added to 0.01 mole solution of D-glucose dissolved in 25 ml of water for preparation of MoO 2 (L 1 ) 2 complex . The reaction was done in presence of 5 ml concentrated ammonia solution. The reaction mixture was refluxed for 45 min and the precipitated complexes were filtered, washed several times by water and dried in a disicator over CaCl 2 . The elemental analyses are given in Table (1) . The electronic spectral measurements in the visible and ultraviolet regions of the solid complexes (Nujol mull spectra) were measured at the Central Laboratory, Faculty of Science, Alexandria University.
Infrared spectra
The data have been carried out by KBr dick technique at the Central Laboratory, Faculty of Science, Alexandria University.
Thermal analyses measurements:
The measurements have been carried out at nitrogen atmosphere, rate of heating 10 Cº/min at the micro-analytical laboratory at the Chemistry Department Faculty of Science, Cairo University.
Results and discussion
1-IR spectra of glucose complexes. The IR spectra of free glucose, MoO 2 (HL) 2 Table ( 2) collects the assignment of the main characteristic absorption bands for each of two molecules. The vibrational spectra that indicated in both, Figure ( Table ( 2), can be classified into two main groups of spectra. The region from 600 cm -1 to 1500 cm -1 in which C-O and C-C groups vibration modes are present and the carbohydrates generally shows their characteristic bands. On the other hand the bands from 2900 cm -1 to 3450 cm -1 assigned to CH and OH vibrations groups (13) . The broad band at 3400 cm -1 for free d-glucose upon complexeation converted into sharp band at (3418-3384 cm -1 ) with a shoulder at ( 3250-3275 cm -1 ) for Mo and Mn complexes respectively indicates the involving of OH in complexation (14) (15) . (16 ) . The appearance of new band at 597 cm -1 in the complexes may refer to ν MnO (17) (18) . 
2-Nujol mull spectra
The electronic spectrum for the prepared complexes were given at Figure ( 2), (19) , while the absorption band at 330 nm has been assigned to an octahedral geometry of isolated molybdenum oxide centers (20) (21) . The electronic spectra for The electronic spectrum of the complex MoO 2 (HL) 2 and[ Mn 3 (L) 2 (OH)(H 2 O) 6 Cl] presents a shoulder at 653 nm . It can he assigned to the 6 A 1 4 T 1 transition for tetrahedral fields (22) . Table ( DTA thermal analysis were studied for the glucose complexes Figures (3a,-4a Figures ( 5-6 ) gave best fit straight lines from which the activation energies (E a ) were calculated . The order of chemical reactions (n) were calculated via the peak symmetry method (23--27) . The reaction orders are 1, 1.5 and 2. The fractions appeared in the calculated order of the thermal reactions, (n), Table (4), confirmed that the reactions proceeded in complicated mechanisms.
The maximum and the minimum T m values are 1034 and 522 ºK, respectively. The value of the decomposed substance fraction, α m , at the moment of maximum development of reaction (with T=T m ) being determined from the relation (28) Table (  4 ) . So, the transition states are more ordered, i.e. in a less random molecular configuration, than the reacting complexes.
The heat of transformation, ∆H # , can be calculated (29) from the DTA curves, Figures  (3a, 4a) . All the ∆H # values are with -ve signs, Table (4) . In general, the change in enthalpy (∆H # ) for any phase transformation taking place at any peak temperature, T m , can be given by the following equation: 6 Cl gave the following.
The glass transition and crystallization temperatures were determined from DSC graph for the selected complexes, Figures (3c, 4c) and Table ( 6 Cl has gained enough energy to move into very order arrangements after that it gave off Mn 3 (L) 2 (OH)(H 2 O) 6 Cl heat through an exothermic transition. DSC plot is used to carefully determine the melting temperature through melting transition, where, the complex should absorb heat until all the crystals have melted.
However the Debye model (30) (31) is applied to describe capacity change over a large temperature range. The C p can be represented as the following empirical form: C p = aT + b By plotting C p versus T, a straight line is obtained, thus, "a" and "b" parameters can be determined from the slope and intercept of the line, respectively, Figures (6-7, a, b) and Table  (6). Further applications based on Debye model on the complexes are given from the scope of the following equations: 
T(K)
Where, γ and α are the coefficients of electronic and lattice heat capacities, respectively. C ν is the heat capacity at constant volume which is assumed to be equal to C p . Plots of Cp / T versus T 2 should yield straight lines with slopes α and intercepts γ, Figures (6-7, c, d ) and Table (7) However, DSC studies for the selected [MoO 2 (HL) 2 and Mn 3 (L) 2 (OH)(H 2 O) 6 Cl complexes are given, Figures (6,7 ) .
The data of each complex comprised two Figures (6, 7) (A) Full Cp -T relation curve for the complexes, Figures (6a, 7a) . (B) Cp -T relation for the straight lines deduced from Figure (b) is given. The straight lines are analyzed and their reasonable equations are given and the validity is calculated with higher R 2 values for each line, Figures (6b, 7b) . However, the observations deduced from Figures (6-7, a, b) Figures (6,7 ) , respectively, and the data were collected in Tables  (6,8 • C p = a T + b From Dr. TGA diagram, Figure ( 3b,4b ) , the phase transition temperatures were calculated 
Thermodynamic and Kinetic Studies:
In order to assess the influences of the structural properties of the chelating agent and the type of the metal on the thermal behavior of the complexes, the order (n) and the heat of activation (E) of the various decomposition stages were determined from the TG and DTA using the Coats-Redfern (32) and Horowitz-Metzger (33) .
(i) Coats-Redfern Method (32) :
This depends on the following equation:
Where g(α) = 1 -(1 -α) 1-n / 1 -n for n ≠ 1 and g(α) = -ln (1 -α) for n = 1, R is the universal gas constant. The correlation coefficient, r, can computed using the least squares The n-value which gave the best fit (r ≈ 1) will choose as the order parameter for the decomposition stage of interest. The slope of the straight line equals (E a / R) and the intercept the pre-exponential factor, A can be determined, Table (9) .
(ii) Horowitz-Metzger Method (33) :
This was used to evaluate the degradation kinetics as follows: Where θ = T -T s , T s is the DTG peak temperature, T the temperature corresponding to weight loss W t . In this method a straight line should be observed between the left hand sides of equations (2) and (3) The thermodynamic parameters of activation can be calculated by following equations (29) : Figure (8, 9) and Table (9,10), respectively, which reveals the following observations:
• All decomposition stages showed a best fit for n = 1, while the other values have no better correlation.
• The negative values of the entropy of activation, ΔS * of the decomposition steps of the metal complexes indicate that the activated fragments have more ordered structure than the undecomposed complexes and/or the decomposition reactions are slow (34) .
• The positive sign of the enthalpy of activation, ΔH * of the decomposition stages reveals that the decomposition stages are endothermic processes.
• The positive sign of free energy of activation, ΔG * , indicates higher values of the final residue than that of the initial compound, all the decomposition steps are nonspontaneous processes. 
Conclusion:
From the previous studies we conclude: 1-The reactions proceeded in complicated mechanisms. 2-The transition states are more ordered than the reacting complexes 3-The kinetic parameters proved:
• The positive sign of free energy of activation, ΔG * , indicates higher values of the final residue than that of the initial compound. All the decomposition steps are nonspontaneous processes.
